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DETAILED ACTION 



Drawings 

1. The drawings are objected to under 37 CFR 1.83(a) because: 

i. Figures 5 and 6 fail to show the relationship between the fuzzy control 
module and the autonomous evolutionary process unit as described in the 
specification on page 11, lines 3-6. 

ii. Figure 5 fails to show a throttle control element. 

iii. The figures fail to clearly show the relationship between the total table and 
the fuzzy rule table. 

iv. Figures 8 and 1 0 show a method for switching between "evolutionary 
mode" and "regular control mode." They do not show a method for 
switching between autonomous evolution and interactive evolution. Such a 
method is necessary, as both evolutionary processes cannot occur 
simultaneously as disclosed by applicant on page 16, lines 3-5. 

Any structural detail that is essential for a proper understanding of the disclosed 
invention should be shown in the drawing. 

MPEP § 608.02(d). A proposed drawing correction or corrected drawings are 
required in reply to the Office action to avoid abandonment of the application. The 
objection to the drawings will not be held in abeyance. 
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Specification 

2. The abstract of the disclosure is objected to because it does not fully describe 
applicant's claimed invention. Applicant's claimed invention pertains to a control 
system which includes genetic algorithms and fuzzy inference. These or similar 
descriptive terms should be included in the abstract. Correction is required. See 
MPEP§ 608.01(b). 

3. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. The examiner suggests, 
"A Control System for Optimizing the Function of a Machine Assembly using GA- 
Fuzzy Theory." 

4. The disclosure is objected to because of the following informalities: 

i. The description of the interactive autonomous evaluation method is not 
located in the proper place within the specification or is not complete. The 
relevant description should be continued from page 12, section (a), as 
section (b). 

ii. Page 13 line 2 incorrectly refers to step 1-2 of figure 8. It should refer to 
step 1-5. 

iii. The specification does not refer to the acceleration optimization control line 
shown in figure 12. 

35 U.S.C. 1 12, first paragraph, requires the specification to be written in "full, 
clear, concise, and exact terms." The specification is replete with contradictions and 
terms and phrases which are not clear, concise and exact. The specification should be 
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revised carefully in order to comply with 35 U.S. C. 1 12, first paragraph. Examples of 
some contradictions and unclear, inexact or verbose terms used in the specification 
are: 

iv. Based on figure lc, line 6 of page 6 should read u in parallel" rather than "in 
a line." 

v. Page 11, lines 23-24, the term "interactive optimum process" is not defined. 
The examiner understands this term to mean, "interactive evaluation 
process." 

vi. Lines 9-10 of page 14 contradict with lines 31-32 of page 13. Page 13 states 
that the interactive evolutionary process is terminated once the desired boat 
operation characteristic is obtained. Page 14 states that the interactive 
evolutionary process is repeated until the stipulated generations are reached. 
Both cannot be correct. 

vii. Page 20 lines 24-26 imply a difference between the standardized 
coefficients for the fuzzy control module and the fuzzy rules. However, page 
6, lines 27-29, states that parameters may be standardized coefficients; and 
lines 31-32 of page 6 state, "Each section of the matrix represents a fuzzy 
rule which is a parameter having a value." Therefore lines 24-26 of page 20 
do not show any distinction between the autonomous evaluation and the 
interactive evaluation. 

viii. The "total table" of page 14, line 12 is not clearly defined. 
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ix. Lines 26-33 of page 12 require that pitch and Dutch roll be detected by the 
control system. However, no sensors are disclosed for detecting pitch or 
Dutch roll. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

6. Claim 8 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The phrase "monitoring the fuzzy rule matrix in 
use" recited in lines 1-2 of claim 8 is not defined by the claim and the specification 
does not provide a standard for ascertaining the requisite degree, and one of ordinary 
skill in the art would not be reasonably apprised of the scope of the invention. 

For examination purposes, the examiner assumes that the phrase "monitoring the 
fuzzy rule matrix in use" means that parameters or data from the fuzzy rule matrix 
will be used as inputs for other devices or operations. 
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7. Claim 13 is rejected under 35 U.S.C. 1 12, first paragraph, because the 

specification, while being enabling for "the optimization apparatus of Claim 12, 
further comprising a compensation control module for deciding compensation 
quantity or compensation ratio of the manipulated variable based on predetermined 
input information," does not reasonably provide enablement for said compensation 
control module, "whereby the optimization process device optimizes control 
parameters of the compensation control module with the control characteristic of the 
combined apparatus as an evaluation criteria." The specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly 
connected, to verify the invention commensurate in scope with these claims. 
Although figure Id, for example, shows an optimization process device (labeled 
"optimization system"), a basic control module (labeled "central control module"), 
and a compensation control module (labeled "local control module"), said 
optimization process device does not pass parameters to said compensation control 
module. 

For examination purposes, the examiner assumes that either: 

i. the optimization process device passes control parameters to the 
compensation control module via another element, such as the basic control 
module; or 

ii. the basic control module passes control parameters to the compensation 
control module. 
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8. Claims 1-25 are rejected under 35 U.S. C. 112, first paragraph, as failing to 
comply with the written description requirement. The claims contain subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the invent or(s), at the time the application was 
filed, had possession of the claimed invention. Claims 1 and 1 1, in lines 1 and 4, 
respectively, recite the phrase "in real-time." The phrase "in real-time" is not defined 
by the claim and the specification does not provide a standard for ascertaining the 
requisite degree, and one of ordinary skill in the art would not be reasonably apprised 
of the scope of the invention. 

Moreover, the optimization method as disclosed inherently requires a significant 
amount of time to run a "trial ride" for each individual of each generation. Response 
of the optimization apparatus is not optimized until the evolution process is complete. 
The evolution process would have to be repeated each time environmental or "use" 
conditions changed. Therefore, the method as disclosed is not capable of providing a 
response "in real-time", unless "in real-time" is interpreted loosely to mean occurring 
during operation of the device. 

For examination purposes, the examiner reads "in real-time" to mean occurring 
during operation of the device. 

As dependent claims, claims 2-10 and claims 12-25 suffer from the same 
deficiencies as claims 1 and 1 1 . 

9. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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10- Claims 14-17 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Line 7 states "carries out optimization." It 
is not clear what object, device or process carries out said optimization. For 
examination purposes, the examiner assumes that the optimization apparatus carries 
out said optimization. 

As dependent claims, claims 16-17 suffer from the same deficiencies as claim 14. 

As for claim 15, line 1 1 of page 26 states "carries out optimization " It is not 
clear what object, device or process is carrying out said optimization. For 
examination purposes, the examiner assumes that the optimization apparatus carries 
out said optimization. 

11. Claims 14 and 15 recite the limitation "the optimization process" in line 1 and line 
8, respectively, of page 26. There is insufficient antecedent basis for this limitation in 
the claims. 

12. Claim 15 recites the limitation "the result" in line 10 of page 26. There is 
insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 102 



13. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 



14. Claims 1-3 and 5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Jeong et al (US 5,673,565) (hereinafter Jeong). As for claim 1, Jeong discloses: 

A method for optimizing in real-time operation of a machine assembly 
manipulated by a user, said machine assembly comprising plural replaceable devices 
(e.g. figure 1, elements 33 and 47), each device being operated by a control module 
(e g. figure 6), the input-output relationship of which control module is regulated by 
control parameters, said method comprising the steps of: 

(a) operating the replaceable devices using control modules (e.g. col. 2, line 59 
through col. 3 line 3); 

(b) optimizing in real-time the input-output relationship of at least one control 
module by coding into templates parameters fully or partially regulating the control 
module, said templates being subjected to heuristic processing, wherein at least one 
fitted set of parameters is selected by evaluating output of the machine assembly 
based on the user's ultimate choice or a preselected target (e.g. col. 2, line 59 through 
col. 3 line 3); and 

(c) operating the machine assembly using the optimized control module (e.g. col. 
2, line 59 through col. 3 line 3). 



States. 
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15. As for claim 2, Jeong further discloses: 

The method according to Claim 1 , wherein the control module comprises a main 
control module and an auxiliary control module, and step (b) is conducted on the 
auxiliary control module (e.g. figure 3). 

16. As for claim 3, Jeong further discloses: 

The method according to Claim 2, wherein the main control module and the 
auxiliary control module are arranged in series (e.g. figure 3). 

17. As for claim 5, Jeong further discloses: 

The method according to Claim 1, wherein the control module comprises a central 
control module and a local control module, and step (b) is conducted on the central 
control module (e.g. figures 3 and 6). 

18. Claims 1 1-14 and 16-17 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Lee et al (US 5,774,630) (hereinafter Lee). 

As for claim 11, Lee discloses: 

An optimization apparatus for optimizing an operation characteristic of a unitary 
apparatus that can be used as a combined apparatus by combining other apparatuses, 
(e.g. figures 4A and 4B) the optimization apparatus comprising: 

an optimization process device (e.g. figures 4A and 4B, elements 14, 32, 34 and 
36) for, in real time, optimizing the operation characteristic of the unitary apparatus, 
with a functional characteristic of the combined apparatus as an evaluation criteria 
(e.g. col. 2, line 43 to col. 3 line 10). 

19. As for claim 12, Lee discloses: 
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The optimization apparatus of claim 1 1, further comprising a basic control 
module for deciding a manipulated variable of the unitary apparatus based on 
predetermined input information, whereby the optimization process device optimizes 
control parameters of the basic control module with a control characteristic of the 
combined apparatus as the evaluation criterion (e.g. figure 4A, element 18). 

20. As for claim 13, Lee discloses: 

The optimization apparatus of claim 12, further comprising a compensation 
control module for deciding compensation quantity or compensation ratio of the 
manipulated variable based on predetermined input information, whereby the 
optimization process device optimizes control parameters of the compensation control 
module with the control characteristic of the combined apparatus as an evaluation 
criterion (e.g. figure 4A, element 16). 

21 . As for claim 14, Lee discloses: 

The optimization apparatus of claim 11, wherein the optimization process device 
includes an optimization operation unit for performing operation with respect to a 
optimization technique, and an autonomous evaluation unit for evaluating with 
respect to optimization process based on a predetermined evaluation criterion, 
whereby the optimization process device controls using control parameters obtained 
by the optimization operation unit, and evaluating the result at the evaluation unit, 
carries out optimization (e.g. figures 4A and 4B; col. 3, line 52 through col. 4, line 
44). 

22. As for claim 16, Lee discloses: 
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The optimization apparatus of claim 14, wherein the optimization operation unit 
carries out operation with regard to optimization using heuristics (e.g. col. 4, lines 46- 



23. As for claim 17, Lee discloses: 

The optimization apparatus of claim 16 wherein the heuristics is an evolutionary 
calculation method (e.g. col. 4, lines 60-67). 



24. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

25. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jeong in 
view of Kamihira (EP 0957416 Al) (hereinafter Kamihira). Jeong does not 
specifically disclose the arrangement of the main control module and the auxiliary 
control module in a line (in parallel). However, Kamihira discloses a method similar 
to that of claim 2 ? wherein the main control module and the auxiliary control module 
are arranged in a line (col. 15, lines 32-37). 

Furthermore, Kamihira states the advantage for combining the main and auxiliary 
control modules in parallel that changes can occur in one control module without 



67). 



Claim Rejections - 35 USC§103 
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affecting the state of other control modules (col. 4 lines 37-49). Moreover, it 
becomes possible to alternate processes between modules (col. 15, lines 37-48). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine Jeong with Kamihira in order to change one control 
module without affecting other control modules and to alternate processes between 
modules. 

26. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jeong 
in view of Bonissone et al (US 5,995,737) (hereinafter Bonissone). Although 
chromosomes are inherent in the use of genetic algorithms (e.g. any data, parameters, 
rules or functions acted on by the genetic algorithm may be considered a 
"chromosome"), Jeong does not specifically disclose the use of chromosomes as 
templates. However, Bonissone discloses a method similar to claim 1 : 

wherein the heuristic processing is evolutionary computation, and the templates 
are chromosomes (e.g. col. 6, line 39-46). 

Bonissone further discloses that this method allows for smooth control of a 
combined apparatus and minimal error between a measured value of a controlled 
variable and a desired value of said controlled variable (e.g. col. 1 line 55 through col. 
2 line 7). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine Jeong with Bonissone in order to allow for smooth 
control of the combined apparatus and minimal error of a controlled variable. 
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27. As for claim 7, Jeong does not specifically disclose the use of genetic algorithms 
to revise or modify a matrix of fuzzy rules, however Bonissone discloses a method 
similar to that of claim 6: 

wherein the control module regulated by control parameters is provided with a 
fuzzy inference system comprising a matrix of fuzzy rules (e.g. figure 5) which are 
regulated by preselected parameters, and the optimization step is conducted by at 
least one of the following: 

i. revising the fuzzy rule matrix by extracting a section from the matrix and 
coding elements of the section into chromosomes (e.g. figures 6 and 7, col. 6 
line 34 through col. 7 line 23); 

ii. modifying the configuration of the fuzzy rule matrix defined by membership 
functions by coding elements of the membership functions into 
chromosomes (e.g. figures 6 and 7, col. 6 line 34 through col. 7 line 23); or 

iii. changing a level of an input of the parameters and a level of an output of the 
fuzzy inference system by coding elements of the levels into chromosomes 
(e.g. figures 6 and 7, col. 6 line 34 through col. 7 line 23). 

Bonissone further discloses that this method allows for smooth control of a 
combined apparatus and minimal error between a measured value of a controlled 
variable and a desired value of said controlled variable (e.g. col. 1 line 55 through col 
2 line 7). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine Jeong with Bonissone in order to allow for smooth 
control of the combined apparatus and minimal error of a controlled variable. 

28. As for claim 8, Jeong does not specifically disclose monitoring the fuzzy rule 
matrix in use while operating the machine. However, Bonissone discloses a method 
similar to that of claim 7: 

further comprising monitoring the fuzzy rule matrix in use while operating the 
machine, and evaluating the section extracted in (ii) or the membership functions to 
be modified in (iii) (e.g. figure7). 

Bonissone further discloses that this method allows for smooth control of a 
combined apparatus and minimal error between a measured value of a controlled 
variable and a desired value of said controlled variable (e.g. col. 1 line 55 through col. 
2 line 7). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine Jeong with Bonissone in order to allow for smooth 
control of the combined apparatus and minimal error of a controlled variable. 

29. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being obvious over Jeong 
in view of Kamihira. As for claim 9, Jeong does not specifically disclose the method 
of claim 1 wherein the machine assembly is a watercraft. However, Kamihira 
discloses a global control method similar to that of claim 1 for application to any type 
of vehicle (e.g. col. 5 line 57 through col.7 line 2), which includes watercraft. 
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Kamihira further discloses that the global control method has the advantage of 
adapting to the preferences of plural users (e.g. col. 1 lines 34-54). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teaching of Kamihira and Jeong to allow for 
adaptable control of a watercraft. 

30. As for claim 10, Jeong does not specifically disclose the method of claim 1, 
wherein the replaceable devices include a trim apparatus and an electronic throttle. 
However, Kamihira teaches the application of a global control method to an 
electronic throttle (e.g. figure 5), and he further teaches the use of a global control 
system for any type of vehicle(e.g. col. 5 line 57 through col. 7 line 2). A trim 
apparatus is a standard replaceable device on a watercraft. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Kamihira and Joeng to apply the 
method of claim 9, wherein the replaceable devices include a trim apparatus and an 
electronic throttle. 

31. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee in 
view of Kamihira. Lee does not specifically teach the use of an evaluation input unit 
for inputting an evaluation based on a user's intention. However, Kamihira discloses 
an optimization apparatus similar to claim 1 1 : 

wherein the optimization process device includes an optimization operation unit 
for performing operation with respect to a optimization technique, an evaluation input 
unit for inputting an evaluation based on a user's intention with respect to 
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optimization process, whereby the optimization process device controls using control 
parameters obtained by the optimization operation unit, and evaluating the result at 
the evaluation unit based on evaluation information input by the evaluation input unit, 
carries out optimization (e.g. figure 1 element 1, col 8 lines 14-19). 

Kamihira further teaches that an advantage of the optimization apparatus is the 
ability to adapt to the preferences of the user (e.g. col. 1, lines 34-54). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine Lee with Kamihira in order to adapt to the 
preferences of the user. 
32. Claims 18-25 are rejected under 35 U.S.C. 103(a) as obvious over Lee in view of 
Kamihira. Claims 18-25 apply the generic control system of claim 1 1 to various 
embodiments, and they can be said to represent species of the generic control system 
of claim 1 1 . Lee does not specifically teach applying the generic control system of 
claim 1 1 to different embodiments. However, Kamihira discloses a generic control 
system similar to applicant's which can be applied to a wide range of different 
embodiments where optimization or adaptation of a system to user preferences is 
important (e.g. col. 1 lines 34-54). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the control system of Lee to the various embodiments of 
claims 18-25, since Kamihira teaches the use of a generic control system for the 
purpose of adapting a system to the preferences of different users. 
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33. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 6,314,412, note figure 1 and the abstract; US 5,857,321, 
note figure 1; US 5,683,275, note the trim control system disclosed, US 5,796,077, 
note figure 1; US 6,081,796, note figures 2-4; US 4,510,565 A, note col. 2 lines 56- 
68, col. 46 lines 12-15. 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aaron C Perez-Daple whose telephone number is (703)305-4897. 
The examiner can normally be reached on 8am- 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Follansbee can be reached at (703)305-8498. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-746-7239 for regular 
communications and 703-746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-4700. 



Aaron Perez-Dapli 
June 9, 2003 , 




